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1. Here’s one for the book, Harry. A 
month ago I saw a big limousine pull 
up in front of the office and the 
chauffeur jumped out, came in and 
said he wanted his eyes “tested.” 


2. He had a minus 1.00 sphere with a minus .50 cylinder, 3. He was a friendly sort of a fellow and we got to passing 


axis 180 in the right eye and a minus 1.25 sphere with a the time of day. Before long he told me he drives for Mrs. 
minus .37 cylinder, axis 180 in the left with a 2.50 add, so Van Morganbilt—you know, that gilt edge dowager who 
naturally I prescribed Panoptiks. lives in the mansion over on the Drive. 


4. Well, about three weeks later I saw this same Cadillac pull 5. “Oh Doctor,” she said, “Meadows has talked so much 


up in front of the office and at first I thought perhaps the about his new glasses that I simply must have a pair of 
chauffeur was having trouble with his bifocals. But then I Panoptiks and an extra for emergencies. And while I’m 
saw him trot around and open the back door, and out aboutit, I want a pair made in the darkest shade of Soft-Lite 
stepped the dowager herself, with pearls and a poodle. She for the polo matches, too. Can you accommodate me?”’. . - 
steamed up to the office like the S. S. California. Oh boy, COULD I! 


Referred patients are the backbone of a sound practice and they are sent to you only by old patients to 
whom you have given complete satisfaction. Successful refractionists know that the surest way to give 
comfort and satisfaction is by specifying quality products—Orthogon, Soft-Lite, Panoptik and Loxit— 
on every prescription, via Roco Rx Service of course. Start this success formula on your very next Rx! 


RIGGS OPTICAL COMPANY 
Distributors of Bausch & Lomb Products 


wh lked in but the herself!” 
0 who walked in but the Lowager hersel] : 


AMERICAN JOURNAL OF OPTOMETRY 


Vol. 16 JUNE, 1939 No. 6 
CONTENTS 
ORIGINAL PAPERS Page 
Anomalous Projection in Squint, Its Cause and Effect, New Methods of 
Correction, Reports of Cases. Frederick W. Brock............... 201 
Glaucoma, a Theory of Cause. W. H. Glazer...................... 222 


A New Method of Determining Corneal and Limbus Clearance in Prescrib- 


ing Contact Lenses. Reuben Greenspoon.............-.--..---- 231 
EDITORIALS 


VW 


Flash - The Opportunity of a Lifetime! 
Master Orthoptics and a Professional Career. 


Six day Post Graduate Course, $50.00. Free with purchase of Squint 
Korector and Accessories. 

Simplest practical proven visuopathic Technique. 

Problem cases such as early cataract, manifest latent squints, hetheroph- 
orias, slow readers, insomnia, night blindness as well as mild |mental and 
nervous cases are analyzed and treated and rehabilitated. ime: bi. 

This “New Optometry” backed by eighteen years successful practice 
proves lenses take care of only 80% of our cases, 20% are problem cases. Buz; 


Write Arneson Visuopathic Reseach Eye Clinic. =. 


r. T. J. Arneson, Director 


THE ARNESON RESEARCH VISION-SQUINT CLINIC. 
Ninth at Nicollet Avenue Entrance - 62 South 9th Street Minneapolis, Minnesota 
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Prescribe LOXIT” by Name 


You Offer Extra Beauty, Strength and Economy when 
you fit Loxit,* the Bausch & Lomb Molded Rivet Mounting 


Some of your patients find it a hardship 
to pay for the glasses which you know 
their eyes require. Many feel that the 
cost for competent eye service is exorbi- 
tantly high. How are you to convince 


patients that yours is a fair price for 
service rendered? 

Here’s a simple formula, one that has the 
weight of experience of hundreds of suc- 
cessful practitioners behind it—give your 


* Loxit is the Bausch & Lomb molded rivet mounting 
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most careful attention to refraction and 
fitting, supply only finest quality optical 
products and prescribe by name. 

There’s logical reasoning in support of 
this recommendation. You know that the 
best value in optical merchandise is in 
the highest quality products. And patients 
appreciate the added value when you can 
show them the extra advantages of 
named products. 

Take Loxit,* for example. High priced 
rimless eyewear. That is, the patient will 
think it high priced until he knows all 
the superiorities of Loxit* construction. 
Show him the distinctive Loxit* strap, 
gracefully shaped, and without screw- 
head. Describe Loxit* construction— 
how the molded metal rivet seals lens and 
strap together, eliminating strain and 
cushioning the lens against breakage. 
Tell that its workmanship is by Bausch & 
Lomb; that it is backed by a name known 
and respected throughout every branch 
of science and industry. 

Such an explanation will take you only a 
moment. But it will sometimes change 
resentment to enthusiasm. You see, 
you've told the patient things about the 
eyewear that create a desire for and a 
pride in this type of merchandise. He 
recognizes high value in the extra beauty, 
strength and economy he gets in a genu- 
ine Loxit* mounting. He’s anxious to tell 
his friends about his amazing new glasses 
—and the man whosupplied them tohim. 


Here’s the inside story on 
Rimless Strength 


Rimless mountings were made one 
way...with a metal screw through 
strap and lens... until Bausch & 
Lomb engineers devised Loxit.* 
Abandoning the old inefficient con- 
struction in favor of a simpler bet- 
ter-engineered mounting system, 
they produced in Loxit * a stronger 
rimless mounting, more perma- 
nent and more beautiful too. 


The old way. When the screw is too 
tight, strain is placed on the lens. 
Breakage is easy. As the screw loos- 
ens the lens wobbles and gets out 
of line. 


The Loxit* way. A hidden metal 
rivet, molten by electric heat, is 
forced into every crevice of lens hole 
and reinforcing channels. Strain- 
free, permanent, strong. 
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onical disks fit curvature of face— 


jive greater comfort for patient— 
tind give grealer accuracy in findings. 


.- PRESCRIPTION ACCURACY 


which utilizes patented “Additive” 
syslem compuled and provided with 
means for correct ocular positioning. 


Patents Pending 


.. FINGER TIP OPERATION 


all scales, dials and all readings are 
placed at a centralized position for 
the convenience of the operator. 


a = 


Ne Improved 


ADDITIVE 
PHOROPTOR 


Early this summer American Optical Com- 
pany will bring out a new Additive Phoroptor .. . 
incorporating improved, exclusive features found in 
no other refractive instrument. Wherever advance 
models have been demonstrated, this new unit has 
received an enthusiastic endorsement. 

It is the belief of American Optical scientists 
and instrument designers that the new Phoroptor is 
unequaled for simplicity of operation, patient com- 
fort, accuracy of findings and beauty of construction. 

The improvements embodied in the new 
Phoroptor are the result of American Optical research 
and pioneering, combined with the precision of Spencer 
Lens Company, Scientific Instrument Division of 
American Optical Company. If you are thinking 
of new refractive equipment, it will be worth your 
while to wait until you see the new Phoroptor. We 
think you’ll agree it is the finest refractive unit made. 


AMERICAN OPTICAL 
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The Research Institute Bulletins 


AMBLYOPIA? IN WHICH of the Amblyopic Eyes you find in your everyday 
practice can the vision be improved materially, either by shutting off the other 
eye or by special exercises, whichever method you prefer? And in which of 
them cannot vision be appreciably or usefully improved? 


EXACTLY HOW MUCH improvement can you definitely promise your patient? 
FOUR YEARS AGO the answer was not known. This was the first research job 
undertaken in The Institute when it was founded in 1934. Four years of investi- 
gative work, more than 800 cases studied, have taught us more than had ever 
been known about Amblyopia. 


OF PRACTICAL USE to you is the Test Chart for Amblyopes developed by 
The Institute Staff, by which you can quickly tell precisely how much or 
how little you can do for an Amblyopic Eye. 


INSTITUTE BULLETIN No. 2: AMBLYOPIA, discusses the whole problem from 
the practical standpoint of the practicing Optometrist; gives you a summary of 
the four years’ work; gives you facts, no theories. And combined with Bulletin 
No. 2 you also will receive INSTITUTE BULLETIN No. 3 dealing with VISUAL 
ACUITY and how to measure it. Both Bulletins for $1. 


Order your copy of Bulletin and Supplement today. 


THE OPTOMETRIC RESEARCH INSTITUTE 
2111 Woodward Ave., Detroit, Mich. 


I want Institute Bulletins Nos. 2 and 3, Amblyopia and Visual Acuity. 


(A) Enclosed $1.00 (cash) (check) (money order) (stamps) 
(If stamps are sent, send only Ic, 2c, or 3c) 


EE: (B) Mail C.O.D. for $1.25 (extra $.25 to cover C.O.D. mailing costs 
aa including M.O. fee & C.O.D. fee) 
(Mail parcels cannot be shipped to Canada C.O.D.) 
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ANOMALOUS PROJECTION IN SQUINT. ITS CAUSE AND 
EFFECT. NEW METHODS OF CORRECTION. 
REPORT OF CASES* 


Frederick W. Brock, Opt.D. 
Staten Island, New York City, N. Y. 


In any attempt to effectively and efficiently correct anomalous correct , 


projection in cases of squint the following facts, which have been estab- 
lished in a previous article by the author, dealing with this peculiar 
anomaly, must be taken into consideration’: 

Anomalous projection is fundamentally correct projection for pa- 


tients with both alternating and monolateral squints. It may be defined 
as the peculiar ability to (a) simultaneously receive bi-retinal stimuli 


of single objects on disparate (non-corresponding) retinal end-terminii, 


(b) to transmit these impulses along disparate afferent nerve-paths to 
the highest cortical visual centers, and (c) to evaluate them somehow in 
their proper spatial relation in the extrinsic world. How this is accom- 
plished has long been a matter of scientific speculation and the more or 
less accepted version has been along the line of Helmholtz’s empirical 
theory of binocular vision which claims that the sensory correspondence 
of the two eyes is acquired through learning. 


The essentially new concept, established by Verhoeff ** differs 
from the generally accepted theories in that it denies the possibility of 
anomalous retinal correspondence on the strength of Herring’s dictum 
that retinal correspondence is innate and therefore cannot be changed at 
will. Anomalous correct projection, according to this new version, is 


*Submitted for Publication April 24, 1939. 
* Brock, F. W. Investigation into Anomalous Correct Projection in cases of Con- 
comitant Squint. Amer. Journal of Optometry, V. 16-39 (1939). 
* Verhoeff, F. H. Anomalous Projection and Other Visual Phenomena associated 
with Strabismus. Arch. Ophth. 19-663 (1938). 
( * Verhoeff, F. H. A New Theory of Binocular Vision. Arch. Ophth. 13-151 
1935). 
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merely the absence of retinal correspondence. If this is so the terms ‘‘nor- 
mal’”’ and ‘‘abnormal’”’ or ‘‘anomalous’’ as referred to retinal correspond- 
ence become useless, in fact, inadmissible. This difference of opinion is 
not only of great academic interest but has a direct bearing on the methods 
and procedures of orthoptic training. To explain why this is so is the 
purpose of this paper. 


From the foregoing it becomes evident that the pivot around which 
these arguments revolve is the question of whether retinal correspondence 
is innate or whether it is acquired at an early age in life. If it is acquired, 
as Helmholtz suggested, the present methods of orthoptic treatment 
should prove adequate because they are all based on this assumption. If, 
however, retinal correspondence is innate and therefore cannot be changed 
at will, new methods of treatment based on these principles should be 
more efficacious. 


In the search for new facts pertaining to anomalous correct projec- 
tion I have constructed what, for lack of a better term, may be called an 
ANOMOSCOPE. This simple instrument has provided valuable insight 
into the essential difference of the mental interpretation of identical or 
near identical retinal stimuli in subjects with both normal and anomalous 
projection. 


The ANOMOSCOPE (Fig. 1) consists fundamentally of a broad 
band of black cardboard fastened horizontally on a sliding device to 
permit its approach or withdrawal at right angles from the patient’s 
head which in turn is securely fastened in a chin and head rest. Two 
sliding targets of antagonistic colors, namely red and red-free (in the 
future referred to as “‘green’’) are placed on this band in such a way that 
they can be moved horizontally in either direction from a position im- 
mediately above each other to any given lateral separation. Black mark- 
ings on the targets provide a means of establishing the position of best 
visual acuity which, by necessity, bisects the primary visual axes of the 
two eyes. By providing the patient with appropriate color-filters (red and 


green) over the two eyes and by selecting proper illumination, one target 
only remains visible to each eye: alternate targets to alternate eyes re- 


spectively. A slide holder is provided for a secondary chart with central 
round opening to be placed at the exact crossing point of the two primary 
visual axes. This chart may be inserted or removed at will. 


By keeping the illumination in the room at an absolute minimum 
and by properly illuminating the two sliding targets the patient is kept 
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comparatively unaware of his surroundings save for the two square 
targets, one red, one green, which are both simultaneously seen with 
alternate eyes if anomalous correct projection is present. The experiment 


Figure | 


in question consists of aligning the two targets respectively with the 
two primary visual axes of patients with established anomalous projec- 
tion, good macular perception in both eyes, and with either monolateral 
or alternating convergent squints. After this is accomplished, a white 
cardboard with a central round opening (edged in black for better vis- 
ibility) and half an inch in diameter is placed at the exact crossing point 
of the primary visual axes of the patient under observation (see Fig. 
2A). This results in bringing each distant target, when viewed monocu- 
larly, into the center of the circular opening. When both distant objects 
are made simultaneously visible to alternate eyes the resultant bi-retinal 
visual sensation is almost of pathognomic similarity in all cases of 
anomalous correct projection. 


All subjects with anomalous correct projection which were sub- 
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es jected to this experiment experienced the definite sensation of looking at 
two widely separated distant targets through two identical openings 
in the white cardboard which constituted the near target. To appreciate 
the significance of this astounding phenomenon we have only to compare 
these results with those obtained in subjects with (normal) retinal 
correspondence under similar conditions. In these subjects, identical (or 
at least very closely identical) visual sensations can be elicited either 
by the use of suitable prisms or by the mere expediency of having the 
subject focusing on the circular near target. Whatever method is used, 
the result is that both distant targets are seen within the single opening 
of the near target and therefore appear to be located one directly above 
the other. This shows very effectively the essential difference in the mental 
interpretation of these (more or less) identical visual stimuli in subjects 
with and those without retinal correspondence (Fig. 2). 


} If, as seems actually the case, the visual receptor organs in both 
groups receive and transmit similar visual sensations along identical 

nerve paths to the highest cortical centers, it seems evident that unifica- 

tion in the two groups must take place along entirely different lines. 

Fg These two types of unification are graphically depicted in the diagrams 

| of Fig. 2, represented there by the cyclopean eyes for both the subjects 
with correct and those with anomalous correct projection. 


Whereas, in normal binocular vision, unification takes place along 

a single “‘fusion-axis’’ extending from the median line of the head through 
the crossing point of the two primary visual axes (see cyclopean eye, 
Fig. 2B), an almost equally correct unification takes place in anomalous 
projection but along two principal axes. These axes, too, start from the 
median line of the head but extend, one each, to the laterally separated 
distant objects at an angular deviation only slightly less than the angle 
of squint (see cyclopean eye Fig. 2A). In other words, in normal bi- 
nocular vision the near object lying at the crossing point ts seen in its 
proper spatial position while the two far-objects are (mentally) dis- 
placed from their actual (laterally separated) position to a superimposed 
ths position on the fusion axis. Conversely, in anomalous projection the far- 
7 objects retain their actual spatial relation while the near object, lying at 
the crossing point of the primary visual axes, assumes a double aspect. 

In fact, the patient has the sensation of two identical near objects lying, 

one each, along the two principal axes of the unified (cyclopean) eye. 

. If, as it appears, the unifiéd eye lies in the median line of the head mid- 
i way between the two (physical) eyes, then it becomes evident that 
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projection does not lie along either primary visual axis but that it 
definitely lies along two (imaginary) straight lines extending from the 


ANOMALOUS PROJECTION CORRECT PROJECTION 


cytlopean 


Figure 2. 


(apparent) position of the fixated objects to the median line of the 
head. Again, while normally the unified (cyclopean) eye has a single 
macula it becomes bi-macular in the case of anomalous projection. It 
must be mentioned here that these two maculae (of the unified eye) 
assume no very definite relationship with each other but may vary con- 
siderably in their later separation according to different needs and 
different situations. 


From the foregoing consideration it becomes quite evident that the 
difference in these two modes of vision lies undoubtedly in the different 
mental appreciation of almost similar visual sensations transmitted from 
identical retinal end-terminii and along identical visual nerve tracts to 
the visual cortex. This is of tremendous importance in considering meth- 
ods of orthoptic treatment in cases of anomalous correct projection. Be- 
yond the evident fact that we are dealing with a physical disalignment 
of the primary visual axes we must realize that we are dealing with sub- 
jects who have a decidedly different mental concept of vision and that, 
what has not yet been generally recognized, these subjects possess 
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a definite binocular vision, although of a different type. It becomes, 
therefore, of paramount importance that the treatment in anomalous 
projection cases with satisfactory visual acuity in both eyes should begin 
with an attempt to alter the anomalous concept of unification. This, 
fortunately, can be done in a great many instances (see report of cases) 
and can be considered accomplished when such a patient has been taught 
to see a single object binocularly as a single unit when it ts presented at 
the exact crossing point of the two primary visual axes. By studying the 
diagrams in Fig. 2 and by considering what has been said above, it is 
easily understood why this is so. It also becomes evident that no other 
position for satisfactory treatment can be selected (which may give us 
a clue why exotropias have been such a problem) even though it may 
be along the primary visual axes of both eyes. Furthermore, if such pa- 
tients can be taught a new sensory orientation along the lines here sug- 
gested, it seems to follow that the nativistic theory of Helmholtz becomes 
untenable. 


It has been my good fortune to find means to establish normal 
fusion faculty in subjects with anomalous projection, utilizing the 
theories here expounded, and to gain first results in unbelievably short 
time. I hasten, however, to add that such results are not easily attained 
because of (1) the physical difficulties encountered in any attempt to 
present to the patient a suitable target at the exact crossing point of the 
primary visual axes, and (2) because of the fact that all patients with 
anomalous projection invariably suppress, in the non-dominant eye, 
the image of an object directly fixated by the other eye. This, un- 
fortunately, holds equally true when such an object is presented to the 
macular tracts of both eyes, unless, as is often the case, the complexity 
of the equipment or other foreign factor permits the patient to believe 
that he actually is looking at two identical objects. If such faulty bi- 
macular perceptions reach the patient’s consciousness it is useless to 
remonstrate with him and to try to convince him otherwise. It would 
be as easy to convince a person with normal binocular vision that the 
double images of a hand held closely in front of his face while he is 
gazing at a distant object should be seen singly because of the fact (of 
which he is already perfectly aware) that there actually is only one hand 
there. It is up to the orthoptist’s resourcefulness to overcome these ob- 
stacles when and if they present themselves. Personally, I have been able 
to do so in all cases which have come under my attention. 


One of the targets which I employ at the present time to establish 
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single bi-macular: perception, is excedingly simple and consists of a 
white ring about three inches in diameter and a quarter inch in width, 
drawn in the center of a black cardboard of eighteen inches square. In 
the center of this white ring is a black disc three-eighths of an inch in 
diameter, which is surrounded by a small white area forming a ring of 
one-eighth inch in width. The remaining space between the inner and 
the outer white ring is half red and half green in color, with the straight 
dividing line running through the center. In both colored fields simple 
figures are thinly drawn in black ink to enhance the attention value. 
This chart will be known as unification Chart No. 1. 


To attain unification of bi-macular visual sensations, unification 
chart No. 1 is presented to the patient at the approximate crossing point 
of his primary visual axes and slowly moved to and fro while the patient 
is ordered to focus on the chart without color filters in front of his eyes. 
As has’ been explained before, care must be taken that no complicated 
paraphenalia (such as phoropters) be employed in order to guard 
against double images. Extreme simplicity is the keynote for success in 
all of these treatments. ’ 


If the patient experiences no sensation of double vision in these 
first attempts, two color filters (red and green) are placed over his 
eye but not until the patient has had a chance to acquaint himself with 
the fact that nothing more than two “‘colored pieces of glass’’ have been 
placed before him. The action of these filters is to blacken out their 
antagonistic colors in the target. It becomes now the endeavor of the 
orthoptist to slowly and patiently coax (there is no other term for it) 
the non-dominant eye to take part in the proceedings. This is done 
by any and all methods which may help to effect this: such as short 
occlusions of the dominant eye, slow rotation of the chart, or its ap- 
proach and withdrawal past the pre-established crossing point. It is 
not unusual that this first step shows results within the first half hour’s 
treatment, although it might only be for extremely short flashes at a 
time. Only after this chart is satisfactorily mastered should one attempt 
a second chart of somewhat similar appearance but of very much reduced 
size. In this, the unification chart No. 2, the outer white ring, one 
quarter of an inch in width, has a diameter of an inch and a quarter. 
The center is taken up by a black disc half an inch in diameter contain- 
ing two minute colored discs approximately an eighth of an inch in 
width, the one red and the other green. Tiny black markings are drawn 
within these discs of such a size as to be barely discernable by direct 
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fixation of the respective eyes through the color filters and at the short 
distance at which they are to be presented. The patient now must not 
only learn to perceive both colored halves inside the outer white circle, 
but he also must see simultaneously both minute colored discs and their 
markings. This is done in an endeavor to insure accurate bi-macular per- 
ception and to pave the way for the next step in the procedure, namely, 
that of establishing full stereoscopic fusion. 


According to the premises which I accepted, no great difficulty 
should be encountered in stimulating the fusion center, once an anat- 
omically correct transmission of nearly identical stimuli has been effected 
along the macular nerve fibres. The reason for this is apparent when we 
review the conclusions which may be drawn from Henschen’s anatomical 
investigation of the representation of the two eyes in the visual cortex‘. 
According to his considerations, fusion can only be accomplished when 
there exists an anatomically correct representation of nearly identical 
bi-retinal stimuli in the superficial and deep layers of the superficial layer 
of nerve cells of the external geniculate body. In other words, once this 
anatomically correct representation is assured the pathways into the 
fusion center (which is supposed to be sandwiched between the super- 
ficial and deep layer) are open, and it should therefore be possible to 
have messages transmitted and brought to consciousness. 


I found it surprisingly easy to establish a full sense of stereopsis 
very shortly after unification of bi-macular retinal sensations had been 
attained. To the patient this accomplishment invariably has a touch of 
magic because it comes so suddenly and without warning and to its 
fullest extent. This may be considered a proof that these pathways are 
never blocked, when present, but are only waiting for the proper stimuli 
to be presented. 


In order to stimulate the long dormant center for stereoscopic vision 
in patients with anomalous correct projection it becomes, of course, 
necessary to present to them a three dimensional target or a chart with 
stereoscopic properties at the crossing point. For reasons of my own, I 
chose the latter method. 


How to provide a single two-dimensional chart with three dimen- 
sional properties was one of the greatest difficulties I had to overcome. 
The charts not only must be extremely simple in design but they must 


*Henschen, S. E. Dir Vertretung der beiden Augen in der Sehbahn. Arch. Ophth. 
117:403, (1926). 
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not present any features of the usual stereoscopic charts because the patient 
should be kept entirely unaware that there is any attempt made to elicit 
depth perception. One of the simplest, though not the most effective, 
charts I now employ is a four inch square color-grid of alternate red and 
green vertical stripes of identical width (one quarter inch). A heavy 
black circle, three inches in diameter is centered in this square. The grid, 
in turn, is located in the center of an eighteen inch square black card- 
board. The patient first studies this chart, or one of somewhat similar 
nature, at the crossing point of his primary visual axes without the aid 
of color filters. Once he is thoroughly acquainted with its nature, the 
red and green filters are placed in position and the patient will now fuse 
the red and green vertical bands with alternate eyes which in turn causes 
the circle or other appropriate drawing to take on third dimensions and 
therefore to appear to the patient to either lie in front or behind “‘black 
vertical bars’’ depending on whether these alternate fields are fused, 
crossed or uncrossed. To facilitate an accurate check, by the examiner, 
regarding the expected visual sensations, some appropriate marking should 
be placed on these color grids for easy identification. It must be repeated 
here that, before stereopsis is actually experienced by the patient, there 
is nothing one can do or say which will adequately explain to him the 
actual sensation experienced in stereoscopic vision. It is, therefore, very 
important that the patient believes that he is looking at “‘just another’’ 
two dimensional chart, and it must be left to him to discover, with utter 
amazement, that the chart assumes stereoscopic properties. In this way, 
and only in this way, can we be sure that stereopsis is really obtained. 
Once the patient has experienced this new sensation, he is only too 
anxious to use it again and again until it is surely and definitely 
established. 


While these fusion trainings are in progress, no attempt need be 
made to reduce the angle of squint or to elicit coordinate movements 
of the eyes, because this fusion training does not interfere with the 
anomalous projection habits of the patient and therefore, as a rule, does 
not create any sensation of diplopia, even when it becomes well estab- 
lished. The reason for this is evident when we consider that the fusion 
centers can only be operative when identical or near-identical macular 
visual sensations are presented to the visual cortex in anatomically cor- 
rect relation. At this stage of the proceedings such a presentation of 
objects in the extrinsic world cannot usually be effected without the 
aid of strong prisms and strong convex lenses (to keep the accommoda- 
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tion-convergence function inoperative). As soon, therefore, as these 
are withdrawn, the patient reverts to his former mode of vision without 
the slightest inconvenience. For the benefit of those who may take 
exception to this statement, may I add, that such a visual dual arrange- 
ment is known to exist in those ‘‘troublesome’’ cases where an alternate 
or mono-lateral exotropia for far alternates with strong fusion ability 
for near objects. These cases have not, heretofore, been recognized as 
anomalous projection cases and it is still generally assumed that such 
patients practice suppression of the squinting eye. All the cases of this 
nature which have come under my observation have belied this asser- 
tion and could be proved, by the simple A-B test described in my earlier 
article ® to belong to the anomalous projection class. It should, there- 
fore, not be too difficult to devise suitable treatment for this class of 
squinters. 


The next step in the treatment of anomalous projection cases is that 
of orthoptic training in an attempt to reduce the angle of squint to a min- 
imum and to develop coordinate movements of the two eyes by the usual 
methods now in use. In order to do this, it becomes necessary, to trans- 
fer fusion ability from a single target such as the color grid to stereo- 
scopic charts as used in muscle training apparatus such as the Tele- 
Eye-Trainer or other stereoscopic devices. This is not always easy and, 
for best results, it is well to present to the patient, through these devices, 
as nearly similar charts under as nearly similar conditions as possible. 
Only gradually should one work toward the standard stereoscopic fusion 
charts now on the market. The balance of the procedure may follow 
along already established and accepted lines which need not be men- 
tioned here. 

The final, and I believe not least difficult, task in the cure of cases 
of anomalous projection is the transference of fusion desire from near 
targets, such as are presented in orthoptic equipment, to all extrinsic 
objects. Even at this last stage anomalous projection habits are not 
easily overcome and extreme care and resourcefulness is required to pre- 
vent regression. 

Once the patient has learned, with the aid of suitable corrections, 
to bring his two primary visual axes to a parallel and even slightly di- 


* Brock, F. W. Investigation into Anomalous Correct Projection in cases of Con- 
comitant Squint. Amer. Journal of Opt. V 16-53 (2nd last para.). 

“ibbid, page 75, section 3c. 

*ibbid, page 51, (a) case report No. 2; (b) case report No. 4. 


i] 

4 
210 


ANOMALOUS PROJECTION IN SQUINT—BROCK 


vergent position while looking through a stereoscope, it does not at all 
follow that bi-macular fixation of single objects lying at all distances 
in the extrinsic world will have been accomplished. The orthoptist 
should employ all means at his disposal such as cover tests, red filters or 
stereoscopic ability tests to assure himself that the newly acquired use 
of the fusion center extends over the entire field of binocular fixation. 


A stereoscopic test chart of my own construction which can be 
used at all distances between four and thirty feet has proven invaluable 
in my own practice as a means to train patients with anomalous correct 
projection to hold fusion at distances beyond their reach. I have had 
cases where the break between stereoscopic fusion and anomalous coriect 
projection occurred at distances as far as eighteen feet. 


This stereoscopic distant chart consists of a black cardboard of 
suitable size provided with a red and a green ring both four inches ‘n 
diameter and one quarter inch in width. The centers of these two rings 
are horizontally one and one quarter inches apart so that the two rings 
bisect each other, the red crossing over the green. The geometrical center 
of the chart and of the two rings is taken up by a rectangle 34°’ x 2” 
consisting of two upright identical bands (34°’ x 2") of the same 
antagonistic colors as the rings. Two additional upright bands of red 
and green are placed laterally midway between the circumferences of 
the two rings. The above chart is placed into a suitable cabinet equipped 
with variable ‘‘daylight’’ illumination and into a darkened room of 
sufficient size. For distances beyond fifteen feet a mirror may be employed. 
The patient is placed in front of this chart after a red and a green filter 
have been placed over the right and left eye respectively in addition to 
his regular eye glass prescription. With one eye occluded, the illumina- 
tion of the test chart is slowly increased until one ring, and only one 
ring, becomes visible. If, now, the occlusion is removed from the other 
eye and bi-macular fixation is present a stereoscopic effect is attained. 
The (unified) ring appears very much closer to, or further away from, 
the patient than the three “‘lines’’ two of which seem to be located on 
either side just beyond the circumference of the ring while the third one 
appears approximately in the center between. 


If the patient experiences proper stereopsis at a close range (four 
to six feet from the target) he is now instructed to slowly ‘‘back away” 
from the target, fixating steadily, until the target assumes a different 
aspect. The point where fusion is broken is easily apparent to the patient 
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because of very definite changes in the appearance of the target when 
this happens. As the patient retreats further and further the illumination 
has to be increased accordingly but never to a point where the second 
target becomes even faintly visible through the filter of antagonistic 
color. It may be mentioned here that I employ two dark red filters to 
one red-free to equalize the sensations received by the two eyes. If a 
mirror is employed it is essential that, once the distance to the mirror has 
been mastered, the color filters must be reversed if the same stereoscopic 
effect is to be retained while looking through the mirror. 


Once stereopsis is definitely established at thirty feet the chances 
are good, indeed, that fusion and normal projection can be definitely 
and permanently acquired. 


REPORT OF CASES 
CASE ONE—I felt that any attempt of correcting anomalous cor- 


_ rect projection should have the best chance of success in those cases where 


an amblyopia ex-anopsia permits the supposition that at an earlier stage 
in the life of the patient normal projection habits had once existed and 
had been supplanted, through one cause or another, by this secondary 
and anomalous mode of vision.® This was the reason which prompted 
me to choose, for the subject of my first attempt at correction, a boy, 
fifteen years of age, who had been under my observation for the last 
nine years and whose amblyopia ex-anopsia I had reduced from 2/15 
to 20/30—. 


K. J. was first examined at my offices in the summer of 1930 at 
the age of six when his case was diagnosed as one of left internal squint 
of approximately 25° and alternate vision. Both eyes were slightly 
hypermetropic. The squint was of a concomitant nature. Orthoptic treat- 
ments were instigated and carried through the fall and winter of 1930- 
1931. The visual acuity of the amblyopic eye quickly improved to 
20/50 under appropriate treatment but a great deal of difficulty was 
experienced in correlating subjective and objective facts pertaining to 
“fusion.” The boy seemed to have no great difficulty in superimposing 
stereoscopic charts of the Wellsworth type and soon gave correct answers 
to all of them. Objectively an alternation remained noticeable and the 
actual squint seemed to remain at least 10° to 15° greater than that 
indicated by the instruments employed. By March, 1931, Kratometer, 
Amblyoscope, Mioculator, and the Stereoscope all indicated good 
“fusion” and yet no true stereopsis could be demonstrated and the two 
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eyes were definitely not in alignment when this “‘fusion’’ was accom- 
plished. The inadequacy of the treatment was recognized and all further 
attempts were centered to retain and possibly improve the visual acuity 
of the left eye. From 1932 to 1938 the boy had periodic eye examina- 
tions and whenever new methods of treatment could be devised they 
were tried but with no definite improvement except for an increase of 
the visual acuity of the left eye to 20/30—. The esotropia remained 
monolateral and around 15° to 20°. 


Once the true nature of anomalous correct projection had been rec- 
ognized by the author, it became apparent that K. J. was unquestion- 
ably included in that class. The boy was therefore recalled in January, 
1939, and underwent a series of tests which proved beyond a doubt 
that these assumptions were correct. The Anomoscope showed the typical 
b:-axial unification common to these cases and other tests of similar 
nature confirmed these findings. Perimeter studies disclosed an actual 
deviation of 22°. Further tests showed total suppression of the off- 
macular images of the objects fixated by either eye. A check-up on the 
““fusion”’ ability of the patient by means of the Tele-Eye-Trainer agreed 
with earlier findings. Two different targets could be brought to appear 
in the same spatial position, in other words, to be superimposed. Yet, 
when these targets were placed into position of best simultaneous per- 
ception they were invariably latterally separated. 


On February 11th, 1939, the first attempt was made to obtain 
unification of bi-macular identical images with a forerunner of unifica- 
tion chart No. 1. This was carried out at the crossing point of the two 
visual axes with an added +3.00 Dpt. Sph. beyond prescription strength 
and with a green filter over the right and a red filter over the left eye. 
First unification results were obtained within a half hour, although 
suppression was still very strong and did not relax for more than a 
fraction of a second at a time. No sensation of double images was expe- 
rienced. The boy was again seen on Feb. 12th and at that date could 
hold the unified bi-macular sensations for several seconds at a time. The 
additional +3.00 Dpt. Sph. were then withdrawn and the results 
remained the same with the exception that the test charts had to be 
approached slightly closer to the patient’s eyes. Unification chart and a 
hook-on frame with red and green lenses were given the boy for home 
exercises. The boy was again seen on Feb. 28th and unification at the 
crossing point seemed well established. Color-grids of the type described 
earlier in this article were now presented to the patient at the crossing 
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point of his primary visual axes and I had the gratification of having 
two of them properly interpreted within the hour. The boy’s surprise 
and amazement on discovering real stereopsis was a pleasure to behold. 
However, several other grids appeared to him two dimensional. 


On the same day attempts were made to attain bi-macular unifica- 
tion in the Tele-Eye-Trainer. Two black slides, each possessing two 
colored discs one directly above the other, were introduced into the stereo- 
scopes from opposite sides. These discs are 20m/m in diameter, the 
lower right and the upper left being on a level with each other (Series 
FU 1, Charts PF 1 and 2). These charts had been previously modified 
for our purpose by placing a large letter ‘‘C’’ (5m/m in height) in the 
exact center of the lower disc on the right and the upper disc on the left 
side. An additional smaller letter “B’’ (1%m/m) was drawn immedi- 
ately below the “‘C”’ on the left slide and a letter ““A’’ of similar size 
above the “‘C’’ on the right slide. Thus, when the charts are properly 
placed, the two marked circles are unified, producing the sensation of 
only three circles, the middle one having the large “‘C’’ in its center 
and directly above and below it the two small letters “‘A’’ and “‘B.”’ 
The result of this test was gratifying in that the boy could bring the 
three colored discs in alignment and all three letters “‘C,”’ “‘A,’’ and “‘B”’ 
could simultaneously be seen for short (flashlike) periods. The position 
of the charts denoted a 10° Esotropia at 14’’. 


On the boy’s fourth visit, on March 4th, further training was 
undertaken with the aid of the Tele-Eye-Trainer. Two sliding charts 
again were used (Charts FU2, 2A and B), the left of which presented 
a colored photograph of a man in a sitting posture holding a book in 
his hand. The right chart presented the same man (with stereoscopic 
variations) without the book but with an additional figure of a girl 
looking over his right shoulder. . 


These charts, which five weeks previously had been interpreted as 
a group of three: a man without a book, a girl, and a man holding a 
book, now appeared not only properly unified but the figure of the 
man had true stereoscopic appearance. As a matter of fact, the man’s 
legs, when seen through the stereoscope, appeared unusually long, ex- 
tending forward a good deal further than would be expected. This fact 
was mentioned by the patient, leaving little doubt that stereopsis really 
existed. 


After this auspicious beginning there came a series of distinct set- 
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backs, reasons unknown. The boy was seen on March 11th, 13th, 15th 
and 17th and seemed to have reverted to anomalous projection. Slowly 
the process of reestablishing fusion was undertaken and new color-grids 
were constructed and presented. At the end of the eighth visit (March 
17th) stereopsis was again fairly well established on the color-grids. 
On March 23rd stereoscopic training on the Tele-Eye-Trainer was 
resumed. By that time sliding charts for the stereoscope had been pre- 
pared which, as nearly as possible, resembled the color-grids so familiar 
to the patient. (Black and white stripes merely replaced the red and 
green.) These charts were quickly mastered. On March 27th and 29th 
there were still difficulties encountered but fusion could be accomplished 
both on color-grids and Tele-Eye-Trainer. 


April 4th, the eleventh visit of the boy, marked a decided turning 
point for the better. With 4° prisms base out over the boy’s prescription 
he successfully interpreted all color-grids and managed to hold stereo- 
scopic fusion on the Tele-Eye-Trainer to the zero position. Two days 
later, with 12° prisms base out, the boy managed to properly fuse 
““marked”’ stereoscopic photographs on the ordinary hand-stereoscope. 
The stereoscopic distant target described earlier in this article was now 
employed and could be fused to a distance of 18 ft. Further divergence 
training was carried out on March 8th and 11th. At the latter date 
sliding stereoscopic photographs could be brought to the ‘‘Zero’’ posi- 
tion without the aid of prisms. The same day a check-up was made on 
the ‘‘Anomoscope,’’ the boy wearing his own prescription without added 
prisms. With the near target at the crossing point two different percep- 
tions alternated, depending on whether the boy focused at the near or 
far targets. In the former case only one opening was visible in the near 
target and the patient had the definite impression of two far targets very 
close together (within an inch of each other). In the second instance 
the far targets appeared in their actual positions as if viewed through 
two openings in the near target. 


It must be definitely understood that the method of procedure 
employed in this case is not to be considered permanent or the most 
advantageous possible. It merely represents the first faltering steps in a 
new and as yet unknown direction of orthoptic treatment where both 
methods and implements were entirely unknown. In three other typical 
cases of anomalous correct projection treatment was started as soon as the 
success of the first case was assured and, although they have not 
progressed much beyond the first stage, I feel that they should be pre- 
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sented because a definite start toward eventual correction has been made 
in all of these cases. 


CASE TWO—L. R.., a ten-year-old girl with alternate exotropia 
at all distances, was first seen at my office in March, 1937. A simple 
hypermetropic astigmatism of small amount was corrected with resultant 
visual acuity of 20/40 in the right eye and 20/25 in the left eye. No 
attempt was then made to correct the squint. 


The child was again seen in March, 1938, and on the 18th of 
March, 1939. At this date a thorough investigation into the type squint 
was undertaken with the result that anomalous correct projection was 
demonstrated by means of the A-B test and the exotropia was determined 
to vary between 12° and 18°. There seemed to be a normal convergence 
accommodation relation and momentary occasional fusion at near seemed 
doubtful but possible. In the Stereoscope a star, seen by the right eye, 
could never be placed into a ring, observed by the left. The star invari- 
ably “‘jumped”’ the ring. 


The child returned on March 28th for “‘fusion training.’’ An 
artificial crossing point was established by placing a 10° prism base in 
over each eye and its approximate position was determined by alternate 
exclusion. Unification Chart No. 1 was presented first without and 
then with color filters in place. Unification of images was quickly estab- 
lished. Unification Chart No. 2 presented more difficulties but could be 
managed satisfactorily after several trials. Many checkings were made 
by removing the prisms or putting one of them base up or down. The 
readiness with which the patient accepted, bi-macular unification appeared 
to me somewhat suspicious. 


Three color grid charts were then presented for study. While proper 
superposition of red and green fields was readily established, true stere- 
opsis seemed doubtful, although there was definite indication of some 
depth perception. On the 30th of March the training was continued 
under similar conditions and the unification charts gave immediate fine 
results. A series of color-grids were then presented: out of five color- 
grids, two showed good unification and no stereopsis; another one good 
unification and doubtful stereopsis; while two more, beyond all doubt, 
were interpreted correctly in three dimensions. On the third visit, on 
April 3rd, all color-grids showed correct depth perception and an 
attempt was made to transfer this ability to stereoscopic charts in the 
Tele-Eye-Trainer. Results were entirely negative. On April 8th, 
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attempts were made to gradually reduce the prism correction and to 
determine the minimum required to retain stereopsis on color-grid charts. 
After all the prisms had been removed, fusion could still be retained to 
within 8’’ of the eyes. The farthest distance was 15’’ to begin with but 
was slowly increased to 26’’ by training. 


A second attempt to transfer stereoscopic ability to the Stereoscope 
was again unsuccessful. 


CASE THREE—D. H. is a young girl of ten, with alternate 
convergent strabismus. This case I considered the least amenable to treat- 
ment on account of its possible hereditary nature. Both the young girl’s 
mother and her older sister have internal squints, the former of mono- 
lateral and the latter’ of alternate convergent type. A report on pre- 
liminary experimentations conducted on D. H. is given in my earlier 
paper on anomalous correct projection.** 


The child was recalled for treatment on the 18th of March, 1939. 
On the Tele-Eye-Trainer rapid alternation of illumination from left 
to right produced the sensations of motion on ‘‘motion targets’” (AMB1- 
MI1-M5). Objects placed at the crossing point of the eyes were invari- 
ably interpreted as two. Due to recent tenotomy, the squint was only 
partially concomitant, the inward rotation of the left (operated) eye 
being almost arrested when a 45° inward turn had been reached. The 
actual squint varies from 15° to 30°. 


After two previous unsuccessful attempts unification was estab- 
lished on April Ist when both unification charts were occasionally inter- 
preted. This was accomplished without the aid of prisms but with a 
+3.00 Dpt. Sph. added to prescription. On the 7th of April these 
experiments were repeated with still better success and all color-grids 
showed proper unification at a distance of 9’’ but showed no three 
dimensional properties. Strong suppression habits were still evident. 

Rapid success was attained on the child’s fifth visit, on the 11th 
of April. With a +2.00 Dpt. Sph. added to prescription and color 
filters in place, unification was attained on both charts and at distances 
from 5’’ to 18°’. One color-grid showed almost immediate and definite 
stereopsis (10 m/m grid) and two further color-grids were mastered 
within the first half hour (5 m/m and 7 m/m grids). 


On April 13th an attempt was made to elicit fusion without added 
sphere but the attempt was unsuccessful. With the +2.00 Dpt. Sph. 
added to her prescription all color grids were readily interpreted. An 
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attempt to transfer stereoscopic perception to the Tele-Eye-Trainer 
proved unsuccessful. 

April 15th proved another red-letter day because all unification 
and fusion charts were readily mastered without prisms and with gradu- 
ally reduced + spheres all the way to zero. The same day bi-macular 
unification and stereoscopic fusion was attained on the Tele-Eye-Trainer 
in the following manner: 


The Tele-Eye-Trainer was adjusted with the chart holder at the 
14”’ position. A pair of +2.75 spheres were placed into the lens holder 
and the patient was instructed to wear her own glasses (without prisms). 
The first set of (2) charts used was one of my own construction and 
intended to simulate as closely as possible the ‘““Near-Fusion Chart No. 
2’’.. A description of the chart follows: 


Brock Colored Fusion Chart for Tele-Eye-Trainer 

The right chart consists of a white ring 9/16’’ in diameter and 
1/16’ in width placed on a black background. The lower half of the 
space within the ring is of green color and contains some very fine mark- 
ings drawn in black ink. A green ring 1’’ in diameter and 1/16’’ in 
width is drawn around this target but slightly acentrical. In fact, the 
center of the outer ring is displaced %’’ nasalwards from the center of 
the white ring. The left chart is identical but of red color with this 
exception: The red field lies in the upper half of the white ring, leaving 
the lower half black. 


The patient superimposed the two images easily when they were 
60 m/m apart and the outer ring assumed definite stereoscopic properties. 


The second set of charts employed were those described in the first 
Case Report (Series FU 1, charts PF 1 and 2). Unification of the 
central disc was quickly established and all three letters ‘‘A,’’ “‘C,’’ and 
‘“‘B”’ were simultaneously and distinctly seen. 


The third set of charts (series FU 2, 2A and B) ® was instantly 
interpreted correctly but the difference between stereoscopic and non- 
stereoscopic presentation of one of the figures (man) was not very 
apparent. 

CASE FOUR—A< fourth case, that of H. M. was now recalled 
for preliminary examination.*» The case could only be seen twice and 


* vide infra: Case Report No. 4. 
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further treatment will have to be postponed until school term ends in 
June. The report, nevertheless, should be included because it showed 
definite results in the two short visits which could be arranged. 


The case is one of left concomitant convergent squint with accom- 
panying amblyopia ex-anopsia of moderate degree. The amblyopia had 
previously been reduced to 20/50+ but anomalous correct projection 
had prevented successful treatment of the 30° squint. On April 13th the 
child was subjected to the first test and, with +4.00 Dpt. Sph. added 
to her own prescription she managed the two unification charts almost 
immediately. Unification of all color grids was assured but stereopsis 
remained questionable. 


On the following day I introduced, for the first time, two new 
targets to be known as “‘Near-Fusion Charts No. 1 and No. 2.’’ They 
are almost identical, but for size, and consist of a large black cardbcard 
(8’’ x 12’’) with a central white ring 14’’ in chatt No. 1 and %”’ 
in chart No. 2 respectively. The upper half of the space inside these rings 
is red and the lower half is green. Certain figures, finely drawn with 
black ink in these spaces, serve as fixation marks. Two narrow rings 
of identical size, one red, one green, and with their centers slightly dis- 
placed to the left and to the right from the center of the white ring, 
are 1 %”’ in diameter in chart No. 1 and 1 %4’’ in diameter in chart No. 
2, the red overlapping the green. These charts, for proper interpretation, 
not only call for good bi-macular simultaneous perception and unifica- 
tion but also for good stereopsis in order that the two colored rings 
may be fused. 


With +4.00 Dpt. Sph. added to her own correction and color 
screens in place, Near-Fusion Charts No. 1 and No. 2 were successfully 


mastered after a few minutes. After some effort four color-grids (30, 
10, 5 and 3 m/m) were stereoscopically seen and only one (7 m/m) 


remained doubtful. With +2.00 Dpt. Sph. added (over and above own 
correction) the Fusion chart No. 1 could be withdrawn to a distance 
of 13’’ and chart No. 2 to a distance of 12’’ without loss of unifica- 
tion or fusion. 


The essential purpose which motivated the experiments in these 
four case reports was the establishing of full stereoscopic fusion in the 
subjects under investigation. That this could be accomplished as rapidly 
and efficiently in all cases speaks well, indeed, for the theories which 


* see Case Report No. 1. 
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were put to practical application. It seems evident that, here at least, 
a good start toward a speedier and less tedious way of eliminating the 
most troublesome of squints has been made. Furthermore, this psycho- 
logical approach may permit a good many of these cases, after short 
periods of office training, to practice ‘“home treatments,’’ thus unburden- 
ing busy practitioners and overworked orthoptic clinics. 


At any rate, this is a presentation of a unified, purposeful and, to 
all present appearances, an exceedingly effective method of treating con- 
comitant squints of nearly all types regardless of whether they are con- 
vergent or divergent, monolateral or alternating, hereditary or acquired. 
This is a bold statement, I know, but it is advisedly made and if others 
can experience the same thrill at the comparative ease with which 
(stereoscopic) fusion can be elicited in the most “‘hopeless’’ cases, it 
may give new heart to both orthoptists and patients alike to carry treat- 
ments to a successful conclusion. 


SUMMARY 


In summary, may it again be said that anomalous correct projec- 
tion exists in a great many cases of squint, where it has, heretofore, not 
been recognized, particularly in the so-called cases of suppression and 
alternation. It is the author's firm belief that in practically all squint 
cases, where the corrected vision of the squinting eye is not less than 
20/100 and where there is no sensation of diplopia, anomalous correct 
projection can most likely be demonstrated. In cases of amblyopia ex- 
aropsia anomalous correct projection should be expected and assumed to 
be present unless definitely ruled out. 


Experimentations and case reports seem to justify the assumption 
that anomalous correct projection is in reality an anomalous cortical 
unification of visual sensations received mostly, but not necessarily, along 
disparate afferent nerve paths, a unification which permits a fairly correct 
appreciation of all objects in the extrinsic world. It further seems to 
prove that, unless identical or near identical retinal stimuli are received 
on functionally related or corresponding retinal points and are trans- 
mitted along functionally related nerve paths to anatomically correct 
visual cells in the visual cortex, the phylogenetically highest visual center, 
that of stereopsis, cannot be operative. A dual nature of the cortical 
interpretation of visual sensations is indicated by the existence (much 
more prevalent than generally assumed) of alternate correct and anoma- 
lous projection in the same subjects. 
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ANOMALOUS PROJECTION IN SQUINT—BROCK 


The more one studies what is called anomalous projection, the more 
one must be convinced that, as Verhoeff has already pointed out, this 
projection 1s the only possible correct projection where the primary visual 
axes of the two eyes are not definitely and permanently correlated to 
converge at the point of fixation. 


The essential difference in cortical interpretation of more or less 
identical visual sensations in cases of anomalous correct projection and 
those of normal binocular vision are described and graphically presented. 


The importance of starting orthoptic treatment at the crossing point 
of the primary visual axes in all cases of anomalous correct projection 
where sufficient visual acuity exists is stressed and seems well supported 
by case reports. 


The necessity for new and simpler methods of approach is indi- 
cated. Some such new methods are being described and their great effi- 
cacy proved by case reports. 


From the evidence at hand it may be assumed that stereoscopic 
fusion is dependent on anatomically correct cortical representation of bi- 
retinal stimuli along corresponding visual nerve paths and that, these 
requirements having been fulfilled, full stereopsis is always possible, 
anomalous projection notwithstanding. 


The possibility of full stereopsis, or so-called third degree fusion, 
having been demonstrated in all the cases which came under observa- 
tion, including at least one case of definitely hereditary nature, suggests 
that the fusion faculty is seldom, if ever, absent and responds quickly and 
fully to the proper stimuli. Stereoscopic fusion, in all cases reported, was 
invariably accomplished within the first few hours of treatment. 


Both theoretical consideration and clinical evidence point to the 
possibility and probability of two cortical centers being responsible for 
what in the past has been accepted as, the three degrees of fusion. It is 
suggested that a more accurate terminology be used and that the term 
““fusion’’ be reserved for full stereoscopic perception only. For non- 
stereoscopic “‘fusion” the term “‘unification’’ (as suggested by Verhoeff ) 
should be employed. 

DR. FREDERICK W. BROCK 


39 VICTORY BLVD. 
STATEN ISLAND, N. Y. C. 
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GLAUCOMA—A THEORY OF CAUSE* 


W. H. Glazer, Opt. D. 
Philadelphia, Pa. 


In the investigation of the cause, or causes, of glaucoma, I have 
always felt that attention, for the most part, has been erroneously 
fixed on some internal perverted physiology to the exclusion of the 
extrinsic muscles as the real villains of the piece. After seventeen years, 
I remain unshaken in the belief that attention must be fixed on the 
mechanics of the extrinsics if any progress is to be had for the ultimate 
solution of the problem. 


It must be self-evident that an explanation that fails to account 
for the whole clinical picture, for its possible inducement through the 
action of several drugs, and for its apparent relief by myotics and by 
iridectomy, will fall short of its aim, and must remain unsatisfactory. 


Before discussing my point of view, it seems desirable to review 
briefly the physiology of muscular contraction. Quoting freely from 
Thomas H. Huxley’s physiology: 


‘Every fibre in a muscle has the property, under certain con- 
ditions, of shortening in length, while it increases correspondingly 
in width, so that the volume of the fibre remains unchanged. . . 
a muscle fibre (thus contracting) tends to bring its two ends 
closer together. 


“The condition which ordinarily determines the contraction 
of a muscle fibre is the passage along the nerve fibre, which is in 
close anatomical connection with the muscle fibre, of a nervous 
impulse . . . propagated from particle to particle along the fibre. 


. If a rapidly successive series of stimuli be applied to the 
nerve, the muscle responds by an equally rapid series of contrac- 
tions, each of which takes place before the preceding one is over; 


*Submitted for publication April 2, 1939. 
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the contractions are thus added together, and the muscle remains 
in a state of continued contraction as long as the stimuli are con- 
tinued, until exhaustion sets in . . . The contractions are super- 
added to one another as a tetanic contraction.” 


Normally, one visualizes the antagonist as a regulatory means for 
precise positioning of the eyes under the influence of fusion demand. 
Dealing with the great varieties of refraction inequalities, it must be 
supposed, in the interest of fusion, that the inhibitory effort on the 
part of the external rectus gives rise to no smooth sequence of nerve 
stimulation. Perfectly general, too, it should be obvious that any ex- 
cessive stimulation of a lateral muscle must at the same time invoke 
excessive regulatory demands on its antagonist to achieve what may 
be called dynamic equilibrium. And it must not be supposed that the 
verticals and obliques are in no wise under simultaneous stimulation. 
The net effect can hardly fail to affect the position of the axes of rota- 
tion. The extension of an antagonist is merely a change of phase of 
muscle volume without disturbing the net tension. 


Thus, in respect to any position of a single eye, when there is no 

motion 
T-int. + T-ext equals dynamic equilibrium 

If de is a unit of energy, then x-de, added to either side, causes 
motion; and, for its arrest, the same numerical quantity must be added 
to the other member, the quation becoming 

T-int + x-de = —(T-ext + x-de) 

Now, the term x-de is not necessarily the same for all people; nor 
for the same person in varying states of health, at different ages, and 
for a number of other varying factors. 

It is now but a step to visualize the effect of a continuing demand 
in time. Two definite opposing forces act at the points of attachment 
simultaneously, under greater than normal stimulus in the same direc- 
tion in the muscle planes. Opposing this bilateral simultaneous traction 
is an envelope of fat, the consistency of which will determine the ulti- 
mate or resultant force, and its direction, transmitted throughout the 


fluid content of the eye. Though the applied force may appear to be 
innocently small, the translated force, 6x-de, in its hydraulic inter- 


pretation, may be considerable. 
It should be observed that the effects of forces in two directions 
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must now be studied. The simultaneous bilateral traction must act, 
first, on the cornea; if great enough, it will alter its curvature to some 
extent, and disrupt its optical continuity, depending on persistence and 
amount of simultaneous traction as a compensatory force in the interest 
of single vision. The immediate effects are the corneal opacity, preceded 
by an apparent microphthalmia. The disruption of optical continuity 
readily explains the system of interference rings (subjective rainbow). 
This observation is further supported by reliable observation that the 
edema occurs in the anterior layers of the cornea, which could hardly 
result from any uniform increase of internal fluid pressure. 


As the posterior yielding limit of the fat envelope is reached, 
doubtless affected by any increase in atmospheric pressure, the direction 
of the maximum resultant force changes, going outward, with full 
hydraulic translation throughout the globe. At this stage, glaucoma and 
its effects reach a maximum, relief coming only through a yielding of 
the sclera. Stages of relief, necessarily, must occur at reduced intervals, 
until, finally, the elastic limit of the entire globe is reached. Posterior 
pressure on the globe advances the plane of the fovea, giving rise to a 
shortening of the axis, distension in the vertical equatorial section of the 
eye at its thinnest region—(the sclera, here, is about half its posterior 
thickness) —and a traction against an inextensible nerve. Here, one sees 
the reason for rapid increase in ‘‘presbyopia,’’ and the so-called cupping 
of the disc, which could not have occurred from an intra-ocular pressure. 


Anteriorly, the translated force is directed against the lens and 
iris, advancing them in the known manner. The alleged closure of Font- 
ana’s Spaces, if occurring at all at the junction of the iris-cornea at the 
onset of the disease, seems entirely incidental. Of course, this may be 
refuted if the corneal anesthesia, vascular compression and ciliary neu- 
ralgia are observed to occur after the closure, and only then, so that the 
alleged vitreous accumulation in volume may support the idea of an 
intra-ocular pressure as the prime cause. This time sequence I have 
nowhere seen advanced. 


One of the strongest arguments I can think of against an incident 
intra-ocular pressure is the very advancement of the iris and lens, occur- 
ring after the closure of Fontana’s Spaces, as alleged. The physics of 
fluid pressure in a closed system would demand a pressure equilibrium 
at both surfaces of the iris and lens, as against a small difference anterior 
to the lens proportional to the rate of drainage. It would then be easier 
to visualize the prolapse as the result of an increased rate of drainage at 
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the expense of a sharp reduction in pressure in the anterior chamber. 
The only other means that remains must be a resultant force acting 
from behind, going forward. 


If, as seems quite likely, the tissue of young people is highly elastic, 
simultaneous parallel traction has its maximum force directed inward, 
up to a yielding limit. This unexpectedly leads to several related effects. 
I refer, first, to a posterior staphyloma. 


It has been observed (Soelberg Wells—Bull) that in the develop- 
ment of a posterior staphyloma, inflammation is general conspicuous by 
its absence. It is pointed out that the staphyloma is seldom absent in 
the more considerable degrees of myopia. Von Graefe also noted that 
secondary glaucoma may intervene upon a staphyloma posterior. Bull 
stated definitely that the staphyloma was due to an abnormal action 
of the external muscles of the eyeball, although he regarded it as a sec- 
ondary factor. He noted, at the same time, a relationship of what he 
termed “‘insufficiency’’ of the internal recti with progressive myopia. This 
is the second effect I have in mind. 


It is this insufficiency that, to me, is the most important evidence, 
showing occlusion of muscle amplitude through the action of bilateral 
simultaneous traction. It is a matter of particular interest that investiga- 
tion of these muscles revealed them in a state of atrophy, clearly showing 
a tetanic contraction of abnormal persistence. AND THIS PARTIC- 
ULAR INTEREST GROWS WHEN ONE CONSIDERS WELLS’ 
STATEMENT OF FACT THAT THERE IS AN INCREASE OF 
TENSION PARTICULARLY MARKED WHEN THE INTER- 
NAL RECTI MUSCLES ARE WEAK! 


While Bull indicted the internal rectus as a secondary participant, 
I insist that the indictment must include the idea of total simultaneous 
bilateral traction as the prime participant. It should be evident that a 
maximum traction on a single muscle could not occur without its com- 
plementary effect on the antagonist; and if it could so occur, it would 
not cause destructive effects after placement into the position of the 
marked esotrope and exotrope, one of whose muscles is in a state of 


paralysis and progressive atrophy. 


Again, it is worth considering as pertinent to this presentation 
Wells’ further observation and caution: ‘“We must be upon our guard 
against the but too frequent error that a sense of fulness or tension within 
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the eye experienced by the patient is any proof of the increased hardness 
in the eyeball; FOR THIS FEELING OF FULNESS MAY EXIST 
WITHOUT THE SLIGHTEST INCREASE OF TENSION! 


It seems to me not difficult to approximate this feeling of fulness 
by an external application of the finger against the eye, so that its inter- 
pretation is in the sense of an external posterior tactile sensitivity of the 
sclera and enveloping tissues, since the internal pressure is normal. This 
tactile experience again supports the idea of muscular retraction of the 
globe upon its supporting envelope. The fact that there is no transla- 
tion into apparent pressure can mean only that there is a normal elas- 
ticity of the tissues involved. The possibility, however, of a sub-normal, 
true pressure ought not be overlooked. 

Now, as to the danger of glaucoma and other less evident diseases, 
consequences possible from the use of drugs, I view the casual relation- 
ship, as follows: 

Grant that the ciliary is fully paralyzed. The nerve flux, from 
habitual stimulus, goes out from its cerebral source through its customary 
channels of discharge in the ciliary and the extrinsics. In the ciliary, 
analogous to a current short-circuited, the energy, normally translated 
into motion, is dissipated in heat, steadily cumulative, and of consid- 
erable degree. The overdemand to the internal rectus invites an over- 
demand to all of the muscles. Add, now, to this picture an hysterical 
or obstinate demand for sight against the force of frustration by the 
drug, and it surely invites greater and greater innervation to the ciliary 
and to the recti. The limit, even in more elastic tissues, may easily be 
reached in a very short time through the increasing stimulus (x-de) dt— 
combined with the original habitual need for compensatory innervation. 


Thus, in general, chronic and acute glaucoma are the perceptible 
results in respect to time of the same disease, the limits fusing as the 
time of operation of all forces becomes very short. The influence of the 
time element in relation to thermo dynamics involved is to be recognized. 


It is understandable that the efficacy of myotics, either mechanical 
(strong light stimulus) or chemical must be transient, since they do 
not remove the underlying causes, except, perhaps, in some small degree. 
In operation, they relieve the accommodative burden by achieving a pin- 
hole refraction, and by the traction on the entire choroid, in some 
manner and degree permitting egress from a trap at the vena vorticosa. 
Even where the incident cause is a hypersensitive retinal tissue, the focal 
illumination is greatly reduced in intensity, the benefit, if more certain 
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in this type of case, depends on the area and extent of the hyperesthesia 
of the retina. I very much doubt their benefit in those cases of uncurbed 
energy discharge that gives rise to epileptiform or quasi-epileptic seizures 
affecting a relatively few muscles, those of the eye included. The reason 
for excessive bilateral simultaneous traction here seems quite evident. 


It may be offered as an objection to my idea of cause that the vari- 
ous tests for measuring phorias preclude the simultaneity of bilateral 
traction of excessive amount. | think the objection is overcome if the 
evident or manifest phoria is regarded as a residual quantity in no way 
interpreting the total energy discharge, x-de. Thus, a real phoria of ten 
degrees may well be neutralized by a ‘‘pulley’”’ parallel traction of, say, 
eight degrees. Here, in effect, is a winding up of both levers, the muscle 
bellies being in a state of constant change of phase easily leading to 
atrophy. 

In myopes, the disciplinary action of simultaneous parallel trac- 
tion is to be anticipated. The demand on a three diopter myope, binocu- 
larly viewing an object at thirteen inches, calls for an active accommo- 
dation. The image moves ever nearer and beyond interpretation, until, 
at last, the eyes accommodate for a finite point where the retinal images 
differ but little with a relatively wide difference in refracting powers. 
Herein, I think, lies the cause of progressive myopia, staphyloma pos- 
terior, and other unnoted ill effects occurring in young people. It speaks 
the reason and necessity for fully correcting a myopic error. 


In hypermetropes, especially those of considerable degree, the mech- 
anism and the necessity for a large value of x-de is too obvious to war- 
rant detailed elucidation. It is not at all surprising that glaucoma is 
most prevalent in this group. 


I think the dilatation of veins is, in all these cases, an illusion— 
that it is essentially a flattening of the veins under double compression 
into an elipse whose area of cross section is below the maximum of cir- 
cular cross section. The effect is to reduce drainage volume, and increase 
resistance against arterial force. This may be sufficient answer to the 
cause of the arterial pulse in glaucoma. It may be presumed, also, that 
where the compression is very considerable, a back force may be set up 


sufficient to throw the arterioles from their bed, with some effect telling 
back on the heart. The arterial pulse may be approximated by external 


pressure upon the globe by the fingers. 


The evidence of benefit by iridectomy has not been very seriously 
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challenged in those cases where it is done at an “‘early stage,’’ although 
I have yet to find some practical expression for the demarcation of that 
early stage when a reasonable choice for iridectomy is gone. Nor has 
serious reflection caused me to believe in the efficacy of the iridectomy. 
Not only does my theory of cause compel rejection of the claim of 
salutary effects of the iridectomy from the standpoint of permanence; 
but, it seems, that the method falls from the elementary consideration 
of giving relief from intra-ocular pressure. Thus, it would seem most 
logical that immediate temporary relief and benefit could be had by a 
series of paracenteses quite as well as by iridectomy, if intra-ocular pres- 
sure was the definite cause. I do not argue for permanence, but merely 
for immediate relief in those cases where sight is all but lost, yet pain 
continues in the most vicious manner. Here, it should be noted that 
the only salvation and reliance in behalf of the less affected eye is placed 
on the complete enucleation of one eye, supported now, if-at all, on 
some obscure mechanism. 


If benefit is derived for certain cases in their early stages through 
ir:dectomy, I can only accept the benefit as occurring, not through the 
iridectomy proper, but rather to an extensive corneal section and infiltra- 
tion of the wound with granular tissue of greater elasticity than the 
original, aged and expanded tissue. This view may suggest the desir- 
ability of a double section, top and bottom, leaving only two small 
islands of original attachment—the two sections to be done at different 
times. 


However, the more rational place for seeking a cure lies in some 
method of extending sharply contracted muscles, i. e., lifting them out 
of their maximum tetanic state. 


Finally, I believe that the dissipation of energy into heat in the 
vicinity of the ciliary through failure of translation into motion will 
ultimately be shown to have a bearing on, or related to, the complica- 
tion of cataract. And it may well be that this conversion of energy into 
heat may prove a general solution of cataract. This may suggest a sur- 
gical division of the ciliary as a method of attack in respect to both 
diseases. 


In respect to one point touched on above, perhaps I have been too 
brief. I refer to the existence of a hyper-sensitive retinal tissue as the 
jumping-off place. Thus, I imagine eyes that are emmetropic, or equiv- 
alently adapted, in a state of irritation, or with a primary inflamation. 
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Relief is sought for them from a concentration of light energy on the 
retina at the fovea. The analogy of effect in the extreme, I suppose, is to 
be found in the direct exposure of an emmetropic eye, or its equivalent, to 
the sun, or to the electric arc. 


Since the time of operation of the light irritant is relatively slow, 
except under extreme intensity, all ava:lable mechanics are set in motion 
for the spreading of the light energy over a greater area. The first agency 
in Operation would be an overstimulus of the ciliary, effecting a pseudo- 
mycpia; falling short of ciliary ability, next in operation would be a 
traction on the extrinsics for increasing corneal curvature. The latter, I 
presume to be a latent faculty within small limits, perhaps the earliest 
agency for curvature benefit. The lens, as a late auxiliary may be traced 
a la Darwin. 


The logical conclusion of these thoughts is that an uncorrected re- 
fractive error need not be the sine qua non so far as the incidence of glau- 
coma is concerned. 


I think no one who has carefully observed the mire images through 
the ophthalmometer will deny the observable variations in corneal curva- 
tures only to be achieved through action of the extrinsics. This instru- 
ment, as an early indicator of glaucomatous and other visual threat, not 
alone from the observation of mobile curvatures of the cornea, but also 
in observing changes in reflecting power, and in some degree even the 
effects of rupture of optical continuity, may add to its recognized impor- 
tance in refraction. 

DR. W. H. GLAZER, 


419 PENNSYLVANIA BLDG. 
PHILADELPHIA, PA. 


Note: It has become obvious to me that the ophthalmologist clings 
to the idea of a continuing hyper-secretion even in the face of the enormous 
“‘intra-ocular pressure,’’ great enough to destroy whole retinal tracts. 
On its face, this appears to be self-contradictory. 


Nota Bene: With the index and middle finger, pressure may be 
exerted against the eye at the horizontal equator so as to retract the entire 
globe. It will be surprising to note that the displacement inward is not 
inconsiderable in normal eyes of the very young. Itwill be noted, too, 
that this displacement will vary; and that with an apparent intra-ocular 
pressure the inward displacement offers difficulty. It is not conceivable 
that the intra-ocular pressure is the cause of resistance to the inward dis- 
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placement. And the very existence of this ability to be displaced inward 
would seem to challenge any determination of intra-ocular pressure with- 
out taking into account the possibility of extra-ocular resistance. 


It seems to me, then, that retraction of the entire globe, and an 
approximation of its extent, may become a matter of diagnostic import 
hitherto overlooked. 


Note: Of the several reference works on the subject, one of the 
best historical reviews is contained in Sollberg Wells’ work, which I 
believe remains a classic. Modern reviews are painfully deficient. 


In reading this paper, it is suggested that it be read in conjunction 
with the section by S. Wells, a great admirer of Von Graefe. 


Note: E. Fuch’s slide (Troncoso-248) seems to me to outline intra- 
pressure versus the extra-pressure nerve traction about as well as could 
be hoped for. The glaucomatous cup with its overhanging lip can hardly 
support the idea of its creation by any prime intra-ocular force. It just 
doesn’t make sense. Moreover, I question the narrowing of the nerve as 
a post-atrophic condition, the inter-vaginal widening being the mere 
1esult of a difference in elastic properties of the dural and pial sheathes 
under the stretching force. 


It seems to me the pieces fall together much too nicely (objective 
and subjective symptoms) under the extra-intra ocular force idea to 
dismiss the viewpoint lightly. I have necessarily reduced my views to a 
minimum because of the unwillingness of experts to deal with a paper 
written at considerable length. 
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A NEW METHOD OF DETERMINING CORNEAL AND 
LIMBUS CLEARANCE IN PRESCRIBING 
CONTACT LENSES* 


Reuben Greenspoon, O.D.? 
Beverly Hills, California 


One of the most important factors toward obtaining comfort in 
Wearing contact lenses is corneal and limbus clearance. 


Should one small prominence on cornea or limbus touch the con- 
tact lens the eye will become inflamed-lachrymate and its tolerance for 
the lens will be markedly reduced. If the lens barely escapes the prom- 
inence, the action of the lids may force the lens upon this high spot, 
thereby causing discomfort. Adequate corneal and limbus clearance is 
necessary for comfort. 


Several methods for determining corneal clearance have been sug- 
gested and used. Briefly they are: 


1. Slit lamp—good to within 2 milimeters of limbus. 


2. Mercurochrome or Fluerescein—because of their clearness it is 
almost impossible to determine when the lens barely clears the cornea. 
Where the lens touches the cornea a dark clear spot is seen with the 
colored solution around same. The above solutions are either mixed 
with the buffer solution placed in the lens before insertion, or are 
instilled on the eye after the lens has been inserted. The colored solution 
mixes with the lachrymal fluid which, in turn passes beneath the lens 
and colors the liquid between the eye and contact lens. 


Where the cornea touches the contact lens a dam is formed which 
keeps the colored solution from this area. The remainder of the chamber 
should become colored within three minutes, if there is sufficient cir- 
culation. 


*Lecture given before Academy of Los Angeles County Association of Optome- 
trists. April 20, 1939. Submitted for publication April 21, 1939. 
* Lecturer—Subnormal Vision Aids, Los Angeles School of Optometry. 
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About four years ago the idea presented itself that, if a solution 
could be formulated that was opaque and a different color than other 
parts of the cornea or sclera, then it would be easy to determine corneal, 
limbus and scleral clearance. Also if the liquid lens (solution between 
eye and contact lens) were opaque, the change in it because of lid action 
could easily be observed. The only opaque or translucent solution used 
in eye treatment that I knew of was Neo-Silvol. Although when first 
made it is clear, within a few days it becomes quite milky. To be able 
to see the scleral clearance just beyond the limbus it was necessary to 
change the natural color of Neo-Silvol. This was done by adding a few 
drops of 2% Fluerescein. Several physicians were consulted as to the 
effect of this combination on the eye. They agreed that the above com- 
bination could not be injurious. 


Into a half ounce bottle of 10% Neo Silvol three drops of 2% 
Florescene were mixed. This gave an ideal clearance testing solution. 
After the physician prescribes the above together with Butyn %%. 
saline solution and adrenaline 1/5000 the procedure is as follows: 


1. Examination of lids-cornea-conjunctiva 

2. Ophthalmometer reading 

3. Refractions 

4. Calculation of first lens to be tried (by using formula) 
336 


OD + Rx 
CR—Corneal contact lens radius 
OD—Opthalmometer reading in diopters 
RX—Refractive correction 
Example—Opthalmometer—46.00, Rx — plus 2.00 
336 336 


46 + 2 48 
5. Instill one drop of 4% Butyn 
6. Attach contact lens to suction holder filled with Neo Silvol 
Fluerescein solution. 


CR = 


= 7. milimeters 


7. Insert lens 
8. Observation is easily made as to whether lens clears cornea and 
limbus. 


The liquid translucent lens will vary in thickness depending upon 
the closeness of the cornea to the lens. Sufficient clearance is indicated 
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by a dense translucent liquid lens. As the cornea comes closer to the 
lens the fluid becomes semi-transparent. Where the cornea or limbus 
touches the lens these portions are seen clearly without obstruction from 
the translucent solution. 


After a contact lens giving proper clearance has been determined 
the effect of lid action and eye movements are noted. The liquid lens 
usually changes in thickness and the change in clearance is easily seen. 


At present I know of no other method that will show the change 
in clearance as the eyes move or as the lids are brought into action. 


After lens is removed eye is washed with weak saline solution. If 
eye looks inflamed a drop of adrenaline 1/5000 is instilled. 


9. The scleral portion should be fitted so that the lens will begin 
to touch at about two milimeters from the limbus and gradually blend 
with the sclera. 


10. Because the cornea is often wider horizontally than vertically 
and sometimes larger than the 12 m/m corneal portion of standard con- 
tact lenses—a wide transition zone (zone where corneal and scleral sec- 
tions of lens meet) or a molded lens becomes necessary. 


11. It is imperative that free circulation of lachrymal fluid be 
maintained. The cornea is accustomed to oxygen which it gets by ex- 
posure to atmosphere, lid action and from lachrymal fluid. Denied oxygen 
the cornea becomes gray in one or two hours and the patient complains 
of hazy vision and colored halos around lights. 


The lachrymal fluid flowing freely beneath the contact lens sup- 
plies this much needed oxygen. If the circulation is too slow because of 
the lens fitting too tightly at sclera or limbus, tolerance is materially re- 
duced. To increase circulation I have often ground the transition zone 
wide—from 9 m/m diameter to 14 m/m. To further stimulate cir- 
culation I have ground 8 or more channels on the inside of the scleral 
portion. At times circulation is impeded because part of the scleral por- 
tion fits too tightly and the portion at right angles or thereabout is loose. 
This I have overcome by grinding a deeper curve on inside of sclera 
portion opposite tight sections and changing shape of lens.* 


12. The contact lens that clears the cornea and limbus and blends 
onto the sclera is filled with the proper buffer solution * and inserted. 
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The eye is refracted with plano contact on eye.® The prescription is 
written as follows: 25/75 — —2.00. This indicates a lens having a 
scleral radius of 12.5 milimeters, a corneal radius of 7.5 milimeters and 
a correction of —2.00 on cornea. 


DR. REUBEN GREENSPOON 

CALIFORNIA BANK BUILDING 
9439 WILSHIRE BOULEVARD 
BEVERLY HILLS, CALIFORNIA 


* Greenspoon, Reuben, Subnormal vision conical cornea contact lens case report. 
Optometric Weekly, Nov. 15, 1934. 
*Feldman, J. B. : P. H. and Buffers in relation to Ophthalmology, Arch. Ophth. 


17:797 (May) 1937. 
* Feinbloom, Wm., Contact lenses. American Journal of Optometry, March, 1932. 
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THE TREATMENT OF CATARACT 


That cataract is a condition in which the lens is involved is well 
agreed to by all refractionists, what is not known or agreed to is the 
causation of cataract not its method of treatment. The disagreement is not 
between the optometrists on the one hand and oculists on the other, the 
disagreement may be found between different medical practitioners as well 
as among optometrists. 


There are various forms of cataract such as: (1) Capsular, (2) 
Lenticular, (3) Capsulo-lenticular, (4) Anterior polar, (5) Posterior 
polar, (6) Cortical, (7) Nuclear, (8) Lamellar of different forms, (9) 
Axial. (10) Traumatic. We shall not go into a detailed description of 
these forms, as these are well known. We do, however, find much dis- 
agreement regarding the etiology, diagnosis, prognosis and method of 
treatment of senile cataract. 


What is the cause of cataract? A clear cut and definite answer to 
this question can not be given, with the limited knowledge available at 
the present time. According to Ball’ senile cataract is a gradual loss of 
transparency of the lens and appears usually about the age of fifty. Is age 
the determining factor in the development of senile cataract? This theory 
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cannot be accepted, because if age were the determining factor then all 
persons between 45 and 50 years of age should be expected to develop 
cataract. Also, why does the cataract develop in certain cases in both 
eyes and in other cases in one eye only? 


Also, why do certain cataracts progress to maturity while others 
remain stationary? Is cataract due to pathology or is it the result of 
functional disturbance in the refractive mechanism? Here again we find 
much disagreement. A. E. Davis? in his book on cataract claims that 
“the formation of senile cataract is a retrogressive process due to a chem- 
ical decomposition of the lens fibers.’’ Davis, however, admits that he 
feels his limitations in discussing this subject and thus calls to his help 
the theories of others in order to prove his point. 


Freidenwald advances the permeability theory as the cause of 
cataract. He claims that, normally the permeability of the lens capsule is 
high and that the permeability decreases with age, and that in the in- 
cipient stage of senile cataract it is much lower. He contends that ‘‘some 
forms of senile cataract are caused by an exaggeration of the decrease in 
the permeability of the lens capsule which normally takes place with 
increasing age.”’ 

Dr. Burdon-Cooper of England claims that he finds that refractiv2 
errors is a cause in the formation of cataract. To prove his theory, Cooper 
selected 166 cases of cataract. The patients were all in perfect health 
and their eyes were otherwise normal. He gives the results of his findings, 
they are as follows: 


Hyperopia associated with astigmatism........ 47 per cent 
Myopia associated with astigmatism.......... 40 per cent 
ee 52 per cent 


He concludes that refractive errors have a decided influence in the devel- 
opment of lenticular opacities. He points to the large. percentage of 
oblique astigmatism and contends that it is more productive of cataract 
then astigmatism at either 90 or 180 degrees. 


Schuller*® claims that in certain cases the accommodative mechanism 
compensates the corneal astigmatism so that there is no astigmatism re- 
vealed by any other test except the ophthalmometer, and in other cases, 
that the crystaline lens covers up only part of the corneal astigmatism, 
both of these types of cases are found to develop cataract. Lionel Laurence 
and Ernest Petry also claim that refractive errors are causing the devel- 
opment of cataract. There are many others who hold similar views. 
Again Ball claims that cataract is a physiologic process, while Davis 
claims that it is not due to physiologic changes such as graying of the 
hair, but that it is distinctly a pathological process. From clinical ob- 
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servation we are inclined to agree with Ball, Cooper, Schuller, Laurence 
and Petry that cataract is mostly due to physiological changes. 


No matter what the cause of cataract may be, all agree that an early 
diagnosis is important. Ball cautions against the use of a strong mydriatic 
because it may cause an attack of glaucoma. It is never safe to make a 
diagnosis by ordinary inspection, because the lens in most old persons 
appears to be somewhat smoky. The ophthalmoscope should always 
be used. Oblique illumination is helpful. To determine the location of 
the opacity the catoptric examination is helpful. This examination is 
performed in a dark room by holding a light in front of the eye. This 
produces three images. The first and second are from the cornea and 
anterior surface of the lens and move in the same direction of the light, 
and third, image is inverted and comes frcm the convex surface of the 
posterior surface of the lens. By studying the appearance or absence of 
any of the images, the examiner is able to tell where the opacity is 
located. If the lens is opaque the third image is lost and the second be- 
comes dimmed. If the deeper erect image is absent then the opacity is 
located in the anterior capsule. 


Davis claims that the early diagnosis of cataract is very important. 
He is somewhat impatient with the manner his colleagues handle cataract 
cases. He states that ‘‘so far as preventive treatment of cataract is con- 
cerned ophthalmologists heretofore with very few exceptions have been 
the narrowest specialists in the strict meaning of the term. To attest 
to the truth of this statement it is only necessary to pick up any leading 
text-book on diseases of the eye and it will be seen that next to no in- 
formation is given for the general or preventive treatment of cataract; 
and none as to specific treatment. In a few of these books a very limited 
space is given to hygienic direction for the general health, glasses are 
recommended and the patient advised that nothing further can be done, 
to prevent the formation of their cataracts and that it will be necessary 
to wait until they become ripe, or nearly so, then have an operation 
performed.’’ Davis classifies cataract as follows: 


1. Incipient stage 

2. Immature stage 

3. Mature stage 

4. Hypermature stage 


Using an ophthalmoscope, oblique illumination and a magnifier one 
may find in the incipient stage, dots and striae which have a grayish- 
white appearance. The dots may be found to be scattered in the cortex, 
and striae are often found to radiate from the center of the lens toward 
the periphery. When the cataract develops to the intermediate or im- 
mature stage the opacities appear to be darker and more pronounced, the 
anterior chamber shallow, due to the swelling of the lens. When the 
mature stage is reached, the lens returns to its normal size and therefore 
the anterior chamber appears normal again. The pupil has a grayish ap- 
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pearance which can be readily seen even with the naked eye. In the hyper- 
mature stage the lens is more whitish, more shrunken and the anterior 
chamber deeper. In uncomplicated cases of cataract the iris should re- 
spond to light. If it does not, search should be made for the cause. This 
may be due to adhesions with the iris or nervous disorders. The condition 
of the fundus shall of course be properly determined. The subjective 
symptoms may be blurred distant vision while near vision remains either 
“fair’’ or normal. In certain cases the patient will complain that his 
vision is better in dim light, or in bright light, or he may complain of 
shadows or black stationary specks. Monocular diplopia is complained 
of by others. 

The prognosis is favorable in most cases. In some, conditions can 
be arrested, in others the opacities may be absorbed. There is a certain 
percentage of cases in which the cataract becomes worse and results 

py: finally in complete blindness. In handling a cataract case the practitioner 

Bo is often confronted with the problem whether or not he should tell the 

; patient of his condition. There is no hard and fast rule about this. Some 
optometrists believe that the patient should be told of his condition, 
others believe it best to tell this to some member of the family, but not 
to the patient. The writer believes in this latter method, because the 
layman knows little about the subject except that cataract means blind- 
ness. This may lead to worry and fear which in the end may prove more 
harmful to the patient than the cataract itself. 


There are several types of treatment which may prove of some value 
in the handling of cataract cases. These are: 


Refraction 
Orthoptics 
Physical therapy 
Dietary treatment 
Medical 

Surgical 


Refraction 


The proper correction of refractive errors is the first important ap- 
proach in the treatment of cataract cases in the premature stages. Calobar 
lenses seem to have proven their value in many cases of cataract. 


Orthoptics 


While it is considered that in cataract the lens is effected, still we 
must not overlook the fact that the abnormal function of any other 
parts of the ocular mechanism may be the contributing cause, to the 
development of cataract. It is, therefore, important to correct the abnor- 
mal function of any of the component parts of the ocular mechanism, 
such as abnormal accommodative function, phorias, ductions and fusion 

' reserve. When it is found that the visual acuity had been reduced to 
20/70 or 20/100 it may be advisable to use also amblyopic treatments. 
+ These will help considerably in improving the factors of recognition 
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which usually begin to deteriorate as the visual acuity becomes consid- 
erably reduced. 


Physical Therapy 


We find that physical therapy properly applied will in many cases 
not only arrest the development of cataract but in certain cases will even 
absorb or reduce the opacity. The writer* contends that the application 
of certain forms of physical therapy has definite advantages. Cox, Spitler, 
Hollender and Cuttle hold similar views. 


Dietary Treatment 


It is claimed by some investigators that the development of cataract 
is due to improper diet which causes certain vitamin and other deficien- 
cies. Davis had this to say on this subject: “It may be said without fear 
of contradiction that many of the ills to which the flesh is heir are due 
to improper diet and the diseases of the eye are no exception. Senile 
cataract is a degenerative disease often due to a lack of sufficient and pure 
food. This poisoned nutritive food for the lens is brought about by 
errors in metabolism in the digestive system resulting in toxins in the 
general system.’ Folsom® holds similar views on this subject. This is a 
new and undeveloped field. A patient who is otherwise in good health, 
but is developing cataract if he has no errors of refraction or muscular 
abnormalities should have his diet analyzed. In most of these cases Davis 
suggests that they be put on a diet containing the following elements: 


(1) Adequate protein 

(2) Mineral elements 

(3) Vitamins 

(4) Sufficient calories for energy requirements 

(5) Water 

The proteins most desirable in these cases should be of animal 

origin, because they are more nutritious and more easily digested than 
second class proteins which are of the vegetable type. 


The mineral elements should contain calcium potassium and phos- 
phorus. These may be had from the leafy vegetables, fish and vegetables 
rich in iodine content, like crab, lobster, smoked herring, shrimp, fresh 
salmon, oysters, fresh cod, tuna fish, green peas, beans, bananas, aspar- 
agus, white cabbage, milk and egg yolk. 


Recent studies have shown the importance vitamins play in the wel- 
fare of the eyes. Yudkin, Ray, Day and others claim that a lack of 
vitamin G may cause the development of cataract, and when this vitamin 
is supplied in the diet the cataract will disappear in a period of three or 
four weeks. Yudkin, Ray and Landon succeeded in arresting the further 
development of cataract by feeding vitamin G, which is dried yeast. 
Vitamin D, called the sunshine vitamin, is another important element 
in the treatment of cataract. The best source of this vitamin is fish liver 
oil. To provide the proper supply of calories, carbohydrates and fats may 
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be used. The use of water in planning a diet is often overlooked. Water 
plays a very imporant part in proper metabolic function. It keeps the 
minerals in the body in solusion form and maintains the proper dilution 
of the salts in the tissues. It is important that the soluble salts be held in 
solution in the body fluids in order to maintain proper irritability, 
permeability and conductivity of the tissues, also to keep the acid base 
equilibrium in the body. Davis claims that at least four or five glasses 
of water daily should be prescribed besides other liquids. 


Medical Treatments 

Most medical practitioners hold that drugs are no cure for cataract. 
Hollender and Cuttle claim that the medical treatment of cataract has 
proven to be a complete failure. Davis, on the other hand, holds that 
lens-antigen injection in cortical and subcapsular incipient senile cataract 
is an efficient remedy in the non-operative treatment of cataract. He claims 
to have success in 81.47 per cent of his patients. 


The Surgical Treatment 

We shall not describe this method now, as a series of articles on this 
subject have appeared in the optometric literature recently giving com- 
plete description of the different surgical techniques, which merely hold 
an academic interest for optometrists. 


Summary 

In the preceding pages we have enumerated six methods of treating 
cataract. The first three methods are definitely in the sphere of optometry, 
the last two are just as definitely in the field of medicine and surgery. The 
fourth method—diet—should be applied only by the practitioner who 
has made a study of this subject. J. 1. KURTZ. 
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YOUR ANSWER TO THE 


“DROPS” QUESTION 


For years you have waited for this fine monograph—a book you can hand with pride to 
the patient asking the age old question, “Do you use ‘drops’?” 


A book—in which the major statements are underscored—a book with forceful page 
headings—a book presenting all sides of this question in a manner which is factual, fair and 
truthful—a book you, as an optometrist, can be proud to place before any interested patient 
or fellow citizen—a book especially prepared at such a low price as to enable you to give 
it the wide distribution in your community you would like it to have. 


AN INVESTIGATION 


as to the need for 


“DROPS” 


or Cycloplegics in Eye Examinations 


Because it is so clear, so authoritative and above all so scientifically and clinically sound 
this monograph is successfully meeting the demand on the part of optometrists for a thor- 
oughly practical book dealing with the much befogged subject of “drops” to present to the 
lay public. This 36-page book presents all of the facts—and does so in a manner easily 
understood by all of your patients. . 


TWO EDITIONS SOLD OUT 


This monograph met with such widespread approval and filled such a long felt need, 
that the first two editions printed during 1938 were completely exhausted and a third large 
printing is now available. 


PAGE HEADINGS 


The reason offered for using ‘“drops”—Lack of controlled experimentation—Statements 
favoring the use of “drops”—The other side of the question—Statements opposing the use 
of “drops”—Dilation adds to difficulties—Oculists disagree on use of “drops”—A controlled 
investigation of the matter—How the idea of using “drops” started—Findings variable with 
different drugs—Controlled experiments by Tait—Variable results obtained when “drops” 
are used—Findings with “drops” of questionable value—Summary—"drops” should not be 
used—Optometric techniques require no “drops”—Clinical evidence against the use of 
“drops”—Refraction with “drops” mere guesswork—"Drops” are undependable—"Drops” are 
unnecessary and inaccurate—Danger and inconvenience of using “drops”—“Drops” shown 
to be unnecessary. 
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THIRD EDITION 
NOW READY 


The first two editions were completely sold and a third large edition of this 36- 
page book is just off the press. Send us $1 and we will send you THREE copies 
for use in your own office. You will find it indispensable and after looking them 
over you will want to order them in quantity for distribution among your many 
patients and friends, as well as sending some to the officials in your community. 
Special low prices quoted on quantity orders. 


WHAT OPTOMETRISTS SAY 


New York—"Your monograph on ‘drops in eye examinations’ supplies the 
‘knock out’ punch in answering questions as to why some doctors still insist on 
using drops. It cuts my discussion on this subject down to five minutes, and 
patients always feel convinced after reading what you have written.” 


THIS LETTER AND HUNDREDS OF SIMILAR LETTERS 


prove without question that this book places in the hands of optometrists the final 
answer to the “drops” question. 


With its especially prepared paragraphs emphasizing the salient points—yet 
including all factual proofs—this monograph enables all optometrists to present to 
their patients forceful and factual material on this much discussed question—and 
to do this in a professional and dignified manner which is both reassuring and con- 
vincing. 


This monograph has proven indispensible to hundreds of practitioners. No 
refracting room is complete without one and copies should be on hand in every 
optometrist’'s reception room. Heavy paper covers. 


A full set of three copies is now available for your use—one 
for your refraction room and two for your reception room. 


SEND IN YOUR $1.00 NOW 


Mail this order form today 


Dr. Carel C. Koch, Editor, 

Americal Journal of Optometry, 

1501-1504 Foshay Tower, 
Minneapolis, Minn. 


Copies I enclose $1. Please send me three copies of your new monograph, “An 
investigation as to the need for ‘drops’ or cycloplegics in Eye Examinations ” 
Postage prepaid. 
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Particularly well suited for use on formal occasions is the new Shuron 
PINCE-NEZ ... an inconspicuous semi-rimless eyeglass mounting, styled with 
an attractive oxford-type bridge. Of Shuron “Quality Beyond Question” 
1/10 12K Gold Filled, the PINCE-NEZ is profitable for you as well as 


smart for your patients. Recommend it as a second pair of glasses! 
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